Afghanistan is one of the countries with the poorest maternal mortality ratio in the world. Inadequate utilization of antenatal care (ANC) services increases the risk of maternal mortality. This study aimed to identify the factors associated with ANC visits in Afghanistan. The dataset of the Afghanistan Demographic and Health Survey (AfDHS) 2015 were used for taking the socio-demographic factors, cultural factors, and the number of ANC visits. The subjects of this study were 18,790 women who had at least one live birth in the last five years, and 10,554 women (56.2%) had availed of at least one ANC visit. Most women were 20-29 years old (53.3%), poor (41.7%), had 2-4 children (43.9%), lived in rural areas (76.1%), and had no education (85.0%) or no job (86.7%). Most women answered that husbands made a decision about their healthcare and that getting permission from their husbands was a major challenge. Multivariate analysis showed that age, ethnicity, area of residence, parity, women's education, husband's education, literacy, having a job, wealth, the decision maker for healthcare, and difficulty in getting permission from the husband were significantly correlated with availing of the ANC visits. This study showed that not only the socio-demographic factors but also the cultural factors were associated with ANC visits. The Afghanistan government should improve the education programs at schools and healthcare facilities, for both men and women. To augment women's propensity to take a decision, the programs for women's empowerment need to be supported and extended across the country.
INTRODUCTION
The maternal mortality ratio (MMR) was 216 per 100,000 live births in 2015 globally, which was decreased from 385 per 100,000 live births in 1990. 1 However, the target for reduction of the global MMR, as part of the Sustainable Development Goals (SDGs), is 70 per 100,000 live births by 2030. 2 The MMR in 2015 was 239 per 100,000 livebirths in the developing countries, while it was only 12 per 100,000 live births in developed countries. 3 Approximately 830 women die due to pregnancy and childbirth-related causes every day in the world 1 and 99% of maternal deaths occur in the developing countries. 3 Direct causes such as postpartum hemorrhage, puerperal sepsis, pre-eclampsia and eclampsia, complications of delivery and unsafe abortions, account for approximately 73% of all maternal deaths. The other causes of maternal deaths are indirect causes such as malaria and tuberculosis. 4 A study on the trend of maternal mortality in low and middle-income countries showed that low utilization of ANC services almost doubled the maternal mortality risk. 5 Therefore, maternal healthcare, particularly ANC as the initial care can reduce pregnancy-related deaths and prevent complications. 3 Globally, at least four ANC check-ups during pregnancy are conducted in the high-income countries, which is not the case in low-income countries. The coverage of at least four ANC was 46% in developing countries in [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . 6 To reduce the maternal mortality, the World Health Organization (WHO) recommends eight ANC visits to detect disorders and complications, through frequent communication with the healthcare providers; the first visit during the first trimester, and two and five visits during the second and third trimesters, respectively. 7 The primary survey in 2002 estimated the MMR in Afghanistan to be 1,600 deaths per 100,000 live births. 8 Although another primary survey estimated the MMR to be 327 per 100,000 live births in 2010, 9 this result was controversial. 10 Finally, the Afghanistan Demographic and Health Survey (AfDHS) 2015 reported that the pregnancy related mortality ratio (all maternal deaths during pregnancy, child birth, or within two months after pregnancy) was 1,291 maternal deaths per 100,000 live births. 11 Thus, the MMR in Afghanistan was revealed to be the poorest in the world. 12 The factors related to high maternal mortality in Afghanistan were reported to be high birth rates, early childbearing and frequent pregnancies at close intervals. 8 The total fertility rate was reported to be 5.3 by the AfDHS 2015, and was found to be more than twice the global average. 8, 11 Maternal deaths and the risk of mortality for mothers and babies during pregnancy and delivery, can be reduced by ANC provided by skilled healthcare workers. 7, 13 Some studies on maternal healthcare utilization in Afghanistan reported that ANC was a significant factor associated with complete immunization, child survival, delivery by skilled birth attendant, and institutional delivery. [14] [15] [16] In Afghanistan, the maternal health care services can be availed for free at all public healthcare facilities and are provided by skilled healthcare staff including doctors, midwives, nurses, auxiliary midwives, and community health workers, although similar services at private healthcare facilities or through home visits, are chargeable to the patients. 11, 17 Previous studies reported that factors associated with utilization of ANC in Afghanistan were education, area of residence, knowledge of risk signs during pregnancy, media exposure, wealth status, transportation and healthcare personnel's behavior with patients. [18] [19] [20] [21] [22] Husband's education, ethnicity, literacy, having or not having a job, husband's permission for healthcare, and decision maker for women's healthcare were reported to be significantly associated with ANC visits in the developing countries. [23] [24] [25] [26] [27] [28] [29] However, there is no report about the association between these factors and ANC visits in Afghanistan.
This study aimed to identify factors that influenced the ANC visits in Afghanistan by secondary analysis of the data from the AfDHS 2015. The AfDHS 2015 was conducted through a joint collaboration between the United States Agency for International Development (USAID), Central Statistics Organization (CSO), Ministry of Public Health (MoPH), and ICF International Inc. to study and evaluate the demographic and health indicators. 11 
MATERIALS AND METHODS

The Afghanistan Demographic and Health Survey in 2015
The AfDHS 2015 implemented by MoPH and CSO in 2015, was the first standard demographic and health survey in Afghanistan. A stratified sampling two-step design was used. The first step was the selection of 950 out of 25,974 enumeration areas (EAs). The selected 950 EA consisted of 260 EA from the urban areas and 690 EA from the rural areas. EAs are dwelling units that serve as counting units for the census, which is conducted by the CSO. The second step was the selection of 27 households in each EA by an equal probability systematic selection process. A total of 25,650 households were selected. The target samples were all ever-married women and men aged 15 to 49 years, who were at their homes on the night before the survey, even if they were not permanent residents of the selected house or were visitors. The AfDHS 2015 was a national survey conducted throughout the country and collected recent information about marriage, fertility, awareness and use of family planning aids, nutrition, adult feeding practices, child feeding practices, childhood mortality, views about HIV/AIDS and other sexually transmitted infections (STIs), women's empowerment, domestic violence, and other health problems such as tuberculosis, hepatitis B and C, cancer, and smoking. The data was collected from June 15 2015 to February 23 2016. The final report of the AfDHS 2015 was released on February 15 2017. The method of data collection was explained in detail in the report. 11 The dataset of the AfDHS 2015 is available on the DHS program website as open access to the registered authors.
Study subjects
This is a cross-sectional study based on a secondary data analysis of the AfDHS 2015 focusing on ANC visits of expectant mothers. The subjects were women who had at least one live birth in the five years preceding the AfDHS 2015. Women who were not aware of ANC or those whose data was missing were excluded from the sample.
Study measure
To identify the factors associated with the utilization of ANC visits by women, the data of socio-economic factors, demographic factors, cultural factors, and the number of ANC visits were extracted from the dataset of the AfDHS 2015. Socio-economic factors included women's education, husband's education, literacy, job, and wealth status. Demographic factors included age, ethnicity, residence locality, and parity. Cultural factors included information about the decision maker for women's healthcare and the difficulty or ease of getting permission from the husband to avail of healthcare services.
Statistical analysis
A descriptive statistical method was used to calculate the distribution and proportion of socio-economic and demographic variables. A logistic regression model was used to estimate the odds ratios (OR) of ANC and 95% confidence interval (CI). A p-value of less than 0.05 was considered as statistically significant. The analysis was performed using Statistical Package for Social Sciences (SPSS) version 24.0 (IBM SPSS Inc.).
Ethical considerations
The ethical approval for the AfDHS 2015 was secured from the Institutional Review Board (IBR) of MoPH, ICF international Inc. (DHS program), and CSO. The data obtained for this study were based on anonymous public use data with no identifiable information about the survey respondents. Therefore, no further ethical approval was obtained.
RESULTS
The total number of women who had at least one live birth in the last five years were 19,801. Among them, 409 (2.1%) women who were not aware whether they had availed of ANC and 602 (3%) women who did not answer all questions of the survey were excluded; thus, there were 18,790 women in the final analysis. The number of ANC visits availed of by the women during their last pregnancy is shown in Fig. 1 . The results showed that 8,236 women (43.8%) did not avail of any ANC service. Among 10,554 women (56.2%) who undertook ANC visits, two ANC visits were most frequent (17.0%). Women who undertook four visits or more and eight visits or more were 16.5% and 1.8%, respectively (Fig. 1) . Table 1 shows the socio-economic and demographic background of the 18,790 women. The age group of 20-29 years (53.3%) was the highest, followed by 30-39 years (32.9%). Pashtun ethnicity (42.7%) was the majority, followed by Tajik ethnicity (30.0%). Those residing in the rural areas were 76.1%. Of the 18,790 women, 43.9% had 2-4 children and 41.3% had five children or more. In terms of education, 85.0% of the women had received no education, 13.4 % had received primary or secondary education, and 1.6% had received higher education. The percentage of illiterate women was similar to that with no education. Most women (86.7%) had no job. Utilizing ANC among the rich, middle, and poor women were 66.3%, 53.4%, and 48.9%, respectively. Table 2 shows the associations of the cultural factors with ANC visits. Husbands were the decision makers for women's healthcare in 47.1% of the cases, while only 3.9% of the women took a decision for their own healthcare. Most women (58.1%) revealed that getting permission from their husband for availing healthcare was a major challenge.
To examine the characteristics of women who undertook ANC visits, a binary logistic regression analysis was performed. The unadjusted analysis showed that all factors had a significant correlation with availing of the ANC visits ( (Table 3 , right column). Further analysis by three levels of education (no education, primary and secondary education, higher education) showed that higher education of women as well as their husbands, had a higher proportion of women undertaking ANC visits, than those with primary and secondary education (data not shown).
The OR of age and parity seemed contradicting in the multivariate analysis. Those in the youngest age group had less number of ANC visits than those aged 40-49 years, although women with one parity had more ANC visits than those with parities of five or more. The distribution of parity in age groups showed that 2,781 women with one parity were distributed across all age groups and most of them were 20-29 years old (Fig. 2) . The logistic regression analysis adjusted by age as the categorical variable showed the same results in parity as the results of multivariate analysis (Table 3 , middle column). 
DISCUSSION
This is the first study conducted in Afghanistan, which showed that the husband's education, literacy, ethnicity, the decision maker for availing healthcare services, and difficulty in getting permission for healthcare were significantly correlated with the utilization of ANC services. Not just socio-demographic factors but cultural factors were also associated with undertaking ANC visits. It was consistent with the results of previous studies that more women with education, urban residence, and rich wealth status undertook ANC visits compared to women with no education, rural residence, and poor status. [18] [19] [20] [21] [22] Not just education of women but also that of their husbands was significantly associated with utilization of ANC usage in Afghanistan. In addition, more women with a higher level of education for both self and their husband availed of ANC compared to those with primary and secondary education. This result was consistent with other studies in many developing countries. [23] [24] [25] [26] [27] [28] [29] [30] Women with higher education availed of ANC services more than the lesser educated group in Ethiopia, 25 and higher education of husbands was associated with higher ANC utilization in Sudan. 23 The significant association of education with ANC visits could be because educated women have access to written information, and women with higher education are more knowledgeable about healthcare. Moreover, educated husbands might be more aware and have a good communication with their spouses about availing maternal healthcare. These assumptions are supported by previous studies in Nepal and other developing countries. 31, 32 To guide the society towards a healthy community, the Afghanistan government should improve education by focusing on parallel programs in the educational system as well as vertical projects for the literacy of old population with support from donors. Furthermore, free school education should be made mandatory for increasing the level of education in the country. Ethnicity was significantly associated with ANC visits. In the primary analysis, Uzbek, Turkman, Tajik, and Hazara ethnic groups were associated with more ANC visits and Baloach, Nuristani, Pashaie and other minority ethnic groups were associated with lesser ANC visits compared to Pashtun. Therefore, two groups were created for the logistic regression analyses. This result was similar to results of other studies conducted in developing countries, such as Nepal and Ethiopia. 24, 25 It could be because each ethnic group has a different culture, beliefs and norms. 25 It can be assumed that those belonging to minor ethnic groups are less educated, reside away from cities and the media, and are unaware of healthcare benefits. The MoPH conveys health messages to people through the media. A pervious study in Afghanistan showed that more women who were exposed to TV undertook ANC visits, than women with no access to TV. 19 To improve the cultural practices about health, ANC messages should be spread through the media and community based Family Health Active Groups (FHAGs).
This study found that the decision maker for healthcare, and difficulty in getting permission from their husbands was significantly correlated with ANC visits. These results were similar to the results of other studies in Nigeria, Zambia and Uganda. 28, 29, 33 The decision for healthcare is very important, but might be affected by the fact that Afghanistan is a male dominant country. In Afghanistan, when a woman wants to step of the home for any reason, she needs to obtain permission from her husband before leaving home. It was reported that cultural and religious norms affected the use of maternal health care. 34, 35 To enhance the women's ability to take a decision, the government needs to support programs and projects for women's empowerment, expanding them to all 34 provinces. Some of these are women empowerment projects supported by USAID, the Afghan women empowerment program (AWEP) supported by Sweden, and the women's empowerment program provided by the Asia Foundation. To increase the awareness about maternal healthcare among men, the importance of ANC should be included in the health education sessions at clinics all over the country.
There are some limitations in this study. First, this study did not include all villages in the selected areas of the country. For security reasons during the AfDHS 2015, it was difficult to include some villages in some provinces like Zabul. Second, there could be a recall bias, since the questions to women were about what happened or what they did during the last five years. Third, the demographic and health surveys did not cover health facility factors and service availability; hence, this study could not explore the quality of ANC services, though, the quality of healthcare services plays an important role in the satisfaction and use by patients. However, this study used the national survey as a source of data, which included 25,650 households all over the country. The response rate of women was 97%, and the method of collecting and analyzing the data followed the international methods accurately.
In conclusion, this study showed that availing of at least one ANC visit was 56.2% in Afghanistan, which is very low. Husband's education, literacy, ethnicity, decision maker for healthcare, and difficulty in obtaining permission for healthcare were the important factors which were significantly associated with the use of ANC visits. Not only socio-demographic factors, but also cultural factors were associated with ANC visits. Further studies are needed to focus on the quality of maternal healthcare and ANC services to address the poor MMR in Afghanistan.
